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SUBJECT: Comparison of Skylab I I P ' s  f o r  March 31, 1 9 7 0  
I n c l i n a t i o n s  of 45, 47 and 50 
Degrees - Case 610 FROM: W. L. Aust in  

MEMORANDUM FOR FILE 

A r e c e n t  a n a l y s i s  (Reference 1) has shown t h a t  
t h e  in s t an taneous  impact po in t  ( I I P )  curve  of t h e  Sa tu rn  I B  
launch v e h i c l e  w i l l  t r a v e r s e  Europe near  the end of the  S - I V B  
burn. A European impact could only  occur  i n  the even t  of an 
e a r l y  shutdown of t h e  S-IVB. Whether or  n o t  a Skylab launch 
t r a j e c t o r y  w i t h  such I I P  c h a r a c t e r i s t i c s  i s  accep tab le  has n o t  
y e t  been decided. The purpose of t h i s  memorandum i s  t o  d i s p l a y  
I I P  characterist ics of Skylab launch t r a j e c t o r i e s  i n t o  o r b i t s  
of 45 and 47 degree i n c l i n a t i o n s  and t o  compare them w i t h  t h e  
50 degree launch t r a j e c t o r y .  

F igure  1 shows the I I P  curves  f o r  S - I B  in-plane (no 
yaw maneuver) launch t r a j e c t o r i e s  i n t o  o r b i t s  of 45, 47 and 50 
degree i n c l i n a t i o n s .  These curves  w e r e  gene ra t ed  by computing 
a con ic  no-drag t r a j e c t o r y  a t  each i n t e g r a t i o n  s t e p  i n  the  
i n t e g r a t e d  t r a j e c t o r y .  T h e  p o i n t  of  impact i s  t h e  f i r s t  i n t e r -  
s e c t i o n  of t h e  c o n i c  e l l i p s e  w i t h  a s p h e r i c a l  earth a f t e r  apogee 
passage.  The s m a l l  t r i a n g l e  i n d i c a t e s  t h e  impact p o i n t s  spaced 
a t  i n t e r v a l s  of one second for  i n t e g e r  numbers of seconds from 
launch. 

Refer r ing  t o  Figure 1, the  t i m e s  (dur ing  t h e  S- IVB 
burn)  t h e  I I P ' s  begin t o  c ros s  over  o r  e x i t  major land  masses 
are shown f o r  each of t h e  curves.  The c ros sove r  times for  
i s l a n d s  (47 degree i n c l i n a t i o n )  and t h e  southwestern t i p  of 
Turkey (50 degree i n c l i n a t i o n )  are omitted because of t h e i r  
extremely short  d u r a t i o n s .  Because of i n s u f f i c i e n t  d a t a ,  t h a t  
p o r t i o n  of t h e  45 degree  i n c l i n a t i o n  curve which p a s s e s  over  
South Yemen i s  n o t  included.  However, it should n o t  exceed 
0 . 3  seconds. 

The S-IVB I I P  d w e l l  t i m e s  over  Europe and t h e  M i d -  
E a s t  are 5.3, 1.8  and 4 . 2  seconds f o r  the  50, 47 and 45 degree 
i n c l i n a t i o n s  r e s p e c t i v e l y .  Should the  50 degree i n c l i n a t i o n  
o r b i t  n o t  be accep tab le  because of t h e  S- IVB I I P  characterist ics,  
t h e  47 degree i n c l i n a t i o n  o f f e r s  a s u b s t a n t i a l  decrease  i n  t h e  
S-IVB dwell  time over  major l a n d  masses. . 
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